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Description 

1. Name of Invention: 
Loudspeaker 
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2. Extent of Patent Claims 

(1) A multiple number of vibrators are arranged on a same plane and they are 
divided into multiple sets of rings. A modulation signal modulated from a carrier high 
frequency signal with a speech sound signal is applied to the vibrators. Directivity is 
adjusted by properly adjusting the phase delay angle of the phase delay devices. 
This loudspeaker is characterized by having this directivity adjustment means. 

3. Detailed Explanation of Invention 

[Industrial application area] 

This invention is concerned with a loudspeaker that has adjustable directivity. 
[Conventional technology] 

Diagram 7 and 8 indicate a portable loudspeaker (a portable megaphone) using a 
trumpet speaker. The unit integrates microphone 12, amplifier 13 which amplifies 
speech sound signals output from microphone 12, trumpet speaker 15 with phone 
15a, which is driven by the signal ampiified by amplifier 13, battery 17, which suppiy 
power to amplifier 13, through power switch 16. Speech sound signals that are 
collected at microphone 1 2 are amplified and produce loud speech sound signals 
through trumpet speaker 15 and the sound volume of the generated speech sound 
from trumpet speaker 15 can be adjusted with sound volume adjuster 14. 14 in the 
diagram is the sound volume adjuster. 

[Problems that this invention tries to solve] 

. However, the above conventional example needed large phone 1 5a to prevent the 
hauling and to make the speech sound reach far in distance with an adequate 
directivity with a trumpet speaker with phone 15a. As a result, it has the problem of 
a unit size being large. Also, it had a problem when trying to carry information to a 
specifically limited area far in distance because the directivity of phone 15a is 
designed to carry information to a relatively near and wide area and is fixed. If, 
however, a parametric speaker with sharp directivity is used as a loudspeaker, then 
it is not suited to carry information to people relatively near and widespread. 
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This invention was made in consideration of the above points. The purpose is to 
provide a small-size loudspeaker that has adjustable directivity depending on the 
purpose and application to carry information, and can be used for all purposes. 

[Means to solve the problems] 

A multiple number of vibrators are arranged on the same plane and they are divided 
into multiple sets of rings. A modulation signal modulated from a carrier high 
frequency signal with a speech sound signal is applied to the vibrators. Directivity is 
adjusted by properly adjusting the phase delay angle of the phase delay devices. 

[Functions] 

This invention is structured as above. A multiple number of vibrators are arranged 
on the same plane and they are divided into multiple sets of rings. A modulation 
signal applied to each vibrator is modulated from a carrier high frequency signal with 
a speech sound signal and directivity is adjusted by properly adjusting the phase 
delay angle of the phase delay devices. It provides a small-size loudspeaker that 
has adjustable directivity depending on the purpose and application to carry 
information, and can be used for all purposes. 

[Actual example] 

Diagram 1 through 4 indicate an example of this invention. A multiple number of 
vibrators 1„ 1 2 , 1 3 , 1 4 are arranged on the same plane (installed on board 1 1) and 
are divided into multiple sets of rings (four sets in this example). A modulation signal 
f m modulated from carrier high frequency signal f, ? with a speech sound signal f, is 
applied to the vibrators through phase delay devices 5„ 5 2 , 5 3 , 5„. Directivity is 
adjusted by properly adjusting phase delay angle e„ e 2 , e 3 , e 4 of the above phase 
delay devices 5„ 5 2 , 5 3 , 5 4 . In this example the directivity adjustment is achieved 
with directivity adjustment volume 6 and delay angle circuits 7„ 7 2 , 7 3 , 7< to set 
phase delay angles. 

Carrier high frequency signal f e? generated by oscillator 2 is modulated with the 
amplified speech sound signal f, which was amplified by amplifier 4 and output from 
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microphone 12. Furthermore, the driving signals that were properly delayed by 
phase delay devices 5„ 5 2 , 5 3 , 5 4 are amplified by amplifiers 8„ 8 2l 8 3l 8 4 , and then 
applied to vibrators 1„ 1 2 , 1 3 , 1 4 . The degree of amplification of amplifiers 8„ 8 2 , 8 3 , 
8 4 is set by sound volume adjuster 9 and amplification setting circuits 10„ 10 2 , 10 3 , 
10 4 . In this example, four sets of vibrators 1 „ 1 2 , 1 3 , 1 4 were used. However, n sets 
of vibrators 1„ 1 2 1„ can be used. 

The action of this example is explained as follows: Diagram 5 shows the action 
principle of a parametric speaker using the nonlinear interaction of sound waves in 
the air. Two sound waves with slightly different frequencies f.and f 2 are emitted as 
indicated in Diagram 5. These two frequencies f t and f 2 interact in the air (using the 
nonlinear property of air) and a sum frequency and a difference frequency, f,+ f 2 and 
f,- f 2 , are produced as indicated in Diagram 5 (b). At this action, if two frequencies f, 
and f 2 are set to be ultrasonic, and difference frequency f,- f 2 is set to be audible, the 
audible sound generated in the air would have a sharp directivity and can be sent to 
a specific area. 

In the actual example, vibrators 1„ 1 2 , 1„ l 4 are driven by modulation wave f m 
modulating carrier high frequency signal f, 7 with speech sound signal (audible sound 
signal) f f . . Modulation wave f m , as indicated in Diagram 5, has both an upper 
sideband and lower sideband. Two ultrasonic waves (f.and y are generated by 
these upper and a lower sidebands and emitted in the air. As a result, an audible 
sound of a difference frequency f r f 2 corresponding to the original speech sound 
signal f, is regenerated by the non-linear interaction of two ultrasonic in the air. 

In the actual example, adjusting directional volume adjuster 6 located at the back of 
loudspeaker X, the area where audible sound is regenerated can be set narrow 
(sharp directivity) to send the information in a far and specific area or set relatively 
wide (wide directivity) to send information in a near and wide area. Therefore, all 
purpose loudspeaker X is provided to change the directivity of speech sound signals 
depending on the purpose and application. Also, loudspeaker X is small and has 
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sharp directivity without using a large phone as was the case with phone 15a in the 
conventional example. 

[Effects of the invention] 

This invention is structured as above. A multiple number of vibrators are arranged 
on the same plane and they are divided into multiple sets of rings. A modulation 
signal applied to each vibrator is modulated from a carrier high frequency signal with 
a speech sound signal and directivity is adjusted by property adjusting the phase 
delay angle of the phase delay devices. It provides a small-size loudspeaker that 
has adjustable directivity depending on the purpose and application to carry 
information, and can be used for all purposes. 

4. Brief description of the Diagrams 

Diagram 1 : Frontal view of the core section of the actual example of this invention. 

Diagram 2: Side view of the same. 

Diagram 3: Block circuit of the same. 

Diagram 4. (a): Cross section of the same. 

Diagram 4 (b): Frontal view of the same. 

Diagram 4 (c) : Back view of the same. 

Diagram 5 and 6: Supporting diagram to explain the actions of the same. 
Diagram 7 (a): Cross section of a conventional example. 
Diagram 7 (b): Frontal view of the same. 

Diagram 7 (c): Back view of the same. 
Diagram 8: Block circuit of the same. 

1i. 1 2 . 1 3 , 1 4 are vibrators. 2 is an oscillator. 3 is a modulator. 4 is an amplifier. 5,, 5 2 , 
6 3l 5 4 are phase delay devices. 6 is a directivity volume adjuster. 
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PURPOSE: To vary the directivity in response to the purpose and applications 
by dividing )ots of vibrators arranged on a same plane into plural sets in a 
ring and adjusting properly a phase delay angle of a modulation signal resulting 
from modulating a carrier high frequency signal with a sound signal applied 
'to each vibrator. 

CONSTITL'TION: Lots of vibrators 1„ l lt 1,. 1, arranged on a same plane (mount- 
ing plate 11) are divided into pluraJ sets in a ring and a modulation signal 
fm resulting from a carrier high frequency signal f, with a sound signal f» 
is applied to the vibrators 1„ 1,, 1,. 1. via phase delay devices 5 t , 5 tl 5,. 5. 
respective])- and phase delay angles ft. ft. $ t of the said phase delay devices 
5j, 5|. 5,, 5 4 are adjusted properly to adjust the directivity by using a directivity 
adjustment means. Two ultrasonic waves if-. f : ) generated respectively corre- 
sponding to upper and lower side bands radiate in air and the sound of the 
audible tone of the difference frequency (f,fj). that is. the original sound signal 
U is reproduced by nonlinear interaction of both the ultrasonic waves in air. 
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Abstract 

PURPOSE To offer a parametric array speaker 
with less change in the drecttvtty characteristic 
and sound pressure versus frequency characteris- 
tic due to frequencies by separating an ultrasonic 
wave transducer array into plural regions of 
nearly concentric form and driving them 
independently. 

CONSTITUTION A part comprising 127 pieces 
(180mm In diameter) of a transducer at the 
center of the array Is used as a region A and the 
outer part ie used as a region B. A sound signal 
Is used separately for the regions A, B and the 
signal is Inputted to the region A through a 
modulator 4 and a power ampffter 5 as a con- 
ventional speaker. The signal Is fed to the region 
B white the component over 2kHz is cut off by 
a low pass filter 6 through a modulator 4' and a 
power amplifier 5\ The input voltage or modu- 
lation to each regbn is selected so that the 
sound frequency characterto Is made flat as much 
as po&sfate. The Input level or modulation of the 
regon B Inputted with low frequency is 
Increased mainly more than that of the region A 
in order to improve the low frequency sound 
pressure concretely. Although the increase h the 
input level and modulation incurs increase h the 
dstortion, slice the distortion at low frequency 
is not sensed easly in comparison with that at 
high frequency, there is no listening problem 
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